Pulmonary vascular remodeling patterns and expression of general control nonderepressible 2 (GCN2) in pulmonary veno-occlusive disease.
Heritable pulmonary veno-occlusive disease (PVOD) is linked to mutations in the eukaryotic initiation factor 2 alpha kinase 4 (EIF2AK4) gene, leading to a loss of general control nonderepressible 2 (GCN2). The role of GCN2 expression in pulmonary vascular remodeling remains obscure. We sought to identify specific histologic and biologic features in heritable PVOD. Clinical data and lung histology of 24 PVOD patients (12 EIF2AK4 mutation carriers, 12 non-carriers) were submitted to systematic histologic analysis and semiautomated morphometry. GCN2 expression was quantified by Western blotting in 24 PVOD patients, 44 patients with pulmonary arterial hypertension (PAH; 23 bone morphogenetic protein receptor type II [BMPR2] mutation carriers, 21 non-carriers), and 3 experimental pulmonary hypertension models. PVOD patients showed a significant decrease of pulmonary arterial patency (p < 0.0001) compared with healthy controls. Histology of EIF2AK4 mutation carriers was distinctive from non-carriers regarding (1) arterial remodeling, with significantly more severe intimal fibrosis (p = 0.001), less severe medial hypertrophy (p = 0.001), and (2) stronger muscular hyperplasia of interlobular septal veins (p = 0.002). GCN2 expression was abolished in heritable PVOD (p < 0.0001), but also importantly decreased in sporadic PVOD (p = 0.03) as well as in heritable (p = 0.002) and idiopathic PAH (p = 0.003); moreover, GCN2 was abolished in 2 experimental pulmonary hypertension models and importantly decreased in 1 model (p < 0.0001 for all models). Pulmonary arterial remodeling in PVOD is present to an important extent. A significant decrease of GCN2 expression is a common denominator of all tested groups of PVOD and PAH, including their respective experimental models. Our results underline specific morphologic and biologic similarities between PAH and PVOD and let us consider both conditions rather in one large spectrum of disease than as two distinct and clear-cut entities.